BACKGROUND: Disparities in health outcome exist among patients according to socioeconomic status. However, little is known regarding the differences in healthcare experiences across the various levels of income of patients. In a nationally representative US adult population, we evaluate the differences in healthcare experiences based on patient level of income. OBJECTIVES: To evaluate the differences in patient healthcare experiences based on level of income. PATIENTS AND METHODS: We identified 68,447 individuals (mean age, 48 ± 18 years; 55% female) representing 176.8 million US adults, who had an established healthcare provider in the 2010-2013 Medical Expenditure Panel Survey cohort. This retrospective study examined the differences in all five patient-reported healthcare experience measures (access to care, provider responsiveness, patient-provider communication, shared decision-making, and patient satisfaction) under the Consumer Assessment of Healthcare Providers and Systems (CAHPS) survey. We examined the relationship between patient income and their healthcare experience. RESULTS: Overall, 32% of the study participants were high-income earners while 23% had very-low income. Lower income was consistently associated with poor patient report on healthcare experience. Compared with those with high income, very-low-income-earning participants had 1.63 times greater odds (OR 1.63, 95% CI 1.45-1.82) of experiencing difficulty accessing care, had 1.34 times higher odds (OR 1.34, 95% CI 1.25-1.45) of experiencing poor communication, had higher odds (OR 1.68, 95% CI 1.46-1.92) of experiencing delays in healthcare delivery, and were more likely to report poor provider satisfaction (OR 1.48, 95% CI 1.37-1.61).
CONCLUSION:
Lower income-earning patients have poorer healthcare experience in all aspects of access and quality of care. Targeted policies focusing on improving communication, engagement, and satisfaction are needed to enhance patient healthcare experience for this vulnerable population.
INTRODUCTION
Patient-centered care as evidenced by an improvement in patient report on healthcare experience has been identified by the Department of Health and Human Services (DHHS) as one of the strategies vital to the improvement of healthcare delivery and outcomes. 1 While there may have been substantial improvements in care and outcomes, major health disparities continue to exist, particularly for patients with limited economic resources. 2 Compared with high-income adults, those with limited financial resources have a fourfold higher rate of poor patient-reported health status. 3, 4 As a part of its Healthy People 2020 initiative, the US DHHS has focused on eliminating healthcare disparities as one of its major objectives for the year 2020. 5 Despite significant emphasis on understanding the socioeconomic differences (particularly differences in the level of income) in health report and outcome, the factors underlying such differences are poorly understood.
Patient experience with the health system especially among the vulnerable low-income population and their perception of the care received remain a critically important, yet poorly understood aspect of healthcare delivery. The Consumer Assessment of Healthcare Provider and Systems (CAHPS) survey, which assesses patient healthcare experiences, provides an opportunity to understand the existing disparities in healthcare quality and delivery.
A few studies have suggested an association between some socioeconomic factors and some of the individual domains of patient experience. 6, 7 However, insights into all domains of patient-reported healthcare experiences and the influence of an individual's level of income on these matrices remain relatively scarce. In an attempt to bridge this knowledge gap, using a nationally representative sample of US adults, we sought to explore the differences in various aspects of healthcare experience (access to care, provider responsiveness, patientprovider communication, shared decision-making, and patient satisfaction) across different patient income groups.
METHODS
We used data from the Medical Expenditure Panel Survey (MEPS) 2010-2013 which is compiled by the Agency for Healthcare Research and Quality. 8 The MEPS has several components, one of which is the household component, reported annually and is nationally representative of the noninstitutionalized US civilian population. It contains deidentified data from samples drawn from individuals who responded to the previous year's National Health Interview Survey, conducted by the National Center for Health Statistics. 9 Each year, a new panel of households is sampled and the data for each panel are gathered in five rounds of interviews over two and half years. 9 Variance estimation stratum and person weights are assigned to reflect survey non-response and population estimates from the respondents surveyed.
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Study Population
The MEPS dataset from 2010 to 2013 contains 144,073 observations. In our study, we included all individuals ≥ 18 years old and had a positive sampling weight (for national representativeness). This study was designed to capture income-level differences in patient-reported healthcare experience, which may be influenced by the interaction between patients and their healthcare providers. We therefore excluded individuals without a regular healthcare provider. Overall, the study population consisted of 68,447 individuals representing an estimated 176.8 million adults with an established healthcare provider (Fig. 1) . According to the US DHHS guidelines, since MEPS is a deidentified publicly available dataset, this study did not require institutional review board approval. 12 
Study Variables and Outcomes
We used the Andersen's behavioral model of health services-a popular framework to assess access to healthcare-to select variables that could influence healthcare experience. This is a multilevel model that incorporates both individual and contextual determinants of health, classifying these factors into three major categories (predisposing, enabling, and need factors). 13 Predisposing factors include the socio-demographic characteristics. Enabling factors include insurance coverage, possession of a regular source of healthcare, and healthcare access. Need factors focus on an individual's assessment and perception of health and the need for medical care. 13 We used level of income as the independent variable. The outcome of interest focused on aspects of need factors including (1) consumer access to healthcare provider; (2) provider responsiveness; (3) patient-provider communication; (4) shared decision-making; and (5) satisfaction with healthcare.
The level of income of the participants was inferred based on family income as a proportion of federal poverty level (FPL). The FPL is a metric released every year by the DHHS as a measure of income and it is used to evaluate the eligibility of individuals for government insurance programs. The information on poverty status was derived from MEPS participantreported household income, stratified into poor/very-low income (< 100 to < 125% FPL), low income (125 to < 200% FPL), middle income (200 to < 400% FPL), and high income (≥ 400% of FPL).
We collected socio-demographic information from the MEPS full year consolidated file. The burden of comorbid conditions was estimated using the grouped Charlson Comorbidity Index, which has been extensively described elsewhere. 14, 15 The following components of patient experience were assessed using questions from the CAHPS survey, listed on Table e1 , as published by the AHRQ researchers on the MEPS website. 8 Access to Healthcare Provider. To assess the quality of access to healthcare providers, we used the following questions posed to the participants from the CAHPS survey: (1) difficulty in getting to their usual source of healthcare, (2) difficulty in contacting their healthcare provider via phone, and (3) difficulty in contacting their healthcare provider afterhours (Table e1 ). As recommended by CAHPS, the responses were categorized on an ordinal scale: 1 point (always/usually difficult), 2 points (sometimes difficult), and 3 points (never difficult). The responses to these three questions were added and the total score ranged from 3 to 9 with higher scores representing better patient-reported access. We developed a weighted average response, labeled from 1 to 3 representing poor, average, and optimal access to healthcare provider respectively. Based on prior studies, the composite scoring system has shown high internal reliability.
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Responsiveness of Healthcare Providers. A similar methodology was used to create a composite score for the responsiveness of healthcare providers. The questions used to assess this metric are provided in Table e1 (Supplemental material). The responses to the questions were recorded on a Likert scale and we reported it as an ordinal weighted average response: 1 (poor), 2 (average), 3 (optimal).
Patient-Provider Communication. We used questions recommended by the CAHPS consortium as a measure for the assessment of communication between patients and their healthcare providers (Supplemental material- Table e1 ). 17, 18 We summed the responses and developed a weighted average response from 1 to 3 with 1 indicating poor, 2 average, and 3 optimal patient-provider communication. 1 The responses to the PPC-related questions are also components of the ALERT model (Always, Listen Carefully, Explain Things Understandably, Respect What the Patient Has to Say, Time Management), designed to help physicians recall the CAHPS questions.
1 Shared Decision-making. Similar to the other domains of patient experience, we developed a weighted average response labeled 1 (poor), 2 (average) and 3 (optimal) from the participants' responses to the questions listed in Table e1 . A similar methodology has been used to create this domain of patient experience and has been described elsewhere. 19 Patient Satisfaction. Respondents were asked to rate the healthcare they received from 0 to 10 where 0 = worst healthcare possible and 10 = best healthcare possible (Supplemental material- Table e1 ). We divided the responses into quartiles and collapsed it into a binary variable by making the lowest quartile an outcome of interest, indicating a poor healthcare rating/patient satisfaction.
Other variables utilized in this study include age, sex, race/ethnicity, insurance status, level of education, and geographical region. Four categories were used for age (18-39, 40-64, 65-74, and ≥ 75); two categories for sex (male, female); four categories for race/ethnicity (nonHispanic White, African American, Asian, and Hispanic); four categories for health insurance type (uninsured, Medicaid, Medicare, and private); three categories for the level of education (less than high school, high school/GED, some college or higher); and four categories for geographical region (Northeast, Midwest, South, and West). 
Statistical Analysis
We used survey-based analysis approach that accounted for person weights to obtain nationally representative estimates of the US adult population, along with variance estimates. We conducted unadjusted and adjusted models of regression analysis using the poor composite summary response for each of the domains of patient experience as the outcome variable, and the respondents' level of income as the predictor variable. Stata version 14 (Stata-Corp LP, College Station, TX) was used in the analysis. The adjusted models accounted for age, sex, race/-ethnicity, insurance status, level of education, region, and comorbid conditions. As a sensitivity analysis, additional regression analysis (adjusted) of poor composite response in all the domains of patient experience, using a participant's level of income as the primary predictor among all respondents, including those who did not report having a regular healthcare provider was conducted. Further sub-analysis also included adjustments for selfperception of general health where MEPS participants described their general health on a 5-point Likert scale: 1-excellent, 2-very good, 3-good, 4-fair, and 5-poor.
Throughout our analysis, we used 95% confidence intervals and a two-sided p value < 0.05 to interpret the level of statistical significance.
RESULTS
The total study sample consisted of 68,447 participants ≥ 18 years of age (48 ± 18 years, 55% female), which equates to about 176.8 million US adults reporting access to an established healthcare provider. Overall, 32% of the study participants were high-income earners while 23% earned very-low income. Across all levels of income, the majority of the respondents were White, non-Hispanic; 80.8% of highincome earners were White and 55.4% of very-low-income earners were White (Table 1) . Overall, a greater proportion of respondents with low income based on federal poverty level reported a negative experience with their healthcare providers ( Table 2 ). Figure 2 a-e shows the proportional differences in poor healthcare experience, based on the level of income.
Access to Healthcare Provider
Across races, a greater proportion of participants with lowincome status reported difficulty in accessing their healthcare providers compared with participants with high income (White, non-Hispanic 29% vs 18%, Hispanic 32% vs 20%, African Americans 29% vs 16%, Asians 32% vs 21%), as shown in Figure e1 (Supplemental material). A similar distribution is noted across the different age groups, insurance status, and comorbid conditions (Supplemental material- Figs. e2-e4) . Overall, while 18% of respondents with high income reported difficulty in gaining access to their healthcare providers, 30% of individuals with a very-low income reported a similar difficulty. Compared with participants with high income, respondents reporting verylow income were 1.63 times more likely to experience difficulties in accessing their healthcare providers (OR 1.63, 95% CI 1.45-1.82) and this association persisted following adjustments for covariates (age, sex, race, health insurance, education, region, and comorbidities) ( Table 3) .
Responsiveness of Healthcare Providers
Overall, a greater proportion of low-income-earning respondents were critical of the responsiveness of their healthcare providers (very-low 19% vs high income 9%) (Fig. 2a) . Across races, compared with high-income-earning individuals, a larger percentage of participants with a very-low income reported poor provider responsiveness (White, non-Hispanic 18% vs 8%, Hispanic 22% vs 10%, African Americans 20% vs 11%, Asians 33% vs 18%) (Supplemental material- Fig. e1 ). Individuals with very-low income had higher odds of experiencing delay in healthcare delivery (OR 1.68, 95% CI 1.46-1.92). The association was still statistically significant following adjustments for covariates (Table 3) .
Patient-Provider Communication
The proportion of individuals reporting poor communication with their healthcare providers was higher among participants with very-low income (very-low income 16% vs high income 9%). Across all insurance status, the percentage of individuals reporting poor communication with their providers was more among lower income-earning respondents (uninsured: verylow 22% vs high income 14%; private: very-low 14% vs high income 9%; Medicaid: very-low 20% vs high income 20%; Medicare: very-low 11% vs high income 6%) (Supplemental material- Fig. e2 ). Individuals with very-low income were 1.34 times more likely to report poor communication with their providers when compared with participants in the highincome bracket (OR 1.34, 95% CI 1.25-1.45) ( Table 3 ).
Shared Decision-making
As shown in Figure 2 d, a higher proportion of participants with very-low income reported poor participation in decisionmaking during the encounter with their healthcare provider (very-low 11% vs high income 6%). Individuals with a verylow income had greater odds of reporting non-participation in the decision-making process compared with respondents with high income (OR 1.37, 95% CI 1.27-1.49) ( Table 3) .
Overall Satisfaction
Similar to the other domains of healthcare experience, the proportion of participants dissatisfied with the healthcare received was more among those with low income (very-low 31% vs high income 18%, p < 0.001) (Fig. 2e) . Compared with individuals with a high income, respondents with verylow income had higher odds of reporting dissatisfaction with the healthcare received (OR 1.48, 95% CI 1.37-1.61) (Table 3) .
Overall, compared with the high-income group, individuals with very-low income had a 1.66 greater odds of reporting difficulties in getting necessary care and treatment (OR 1.66, 95% CI 1.49-1.85) and were more likely to report that their healthcare providers never showed respect for their opinion (OR 1.27, 95% CI 1.16-1.39). The odds of reporting a negative healthcare experience using each question from the five domains of patient experience based on their level of income is reported in Table e2 (Supplemental material). Sub-analysis of the association of poor patient-reported experience with level of income to include individuals who did not report having a regular healthcare provider (Supplemental material- Table  e3 ) and further adjustments for self-perception of general health (Supplemental material- Table e4 ) yielded similar results.
DISCUSSION
Patient-reported experiences are vital measures of healthcare quality and delivery as they provide information on the extent to which healthcare providers meet the expectations of patients. In a cohort of approximately 68,000 adults who represent over 176 million US non-institutionalized civilian adults, we found a consistent inverse association between an individual's level of income and a negative healthcare experience. Compared with those with high income, participants with low income had substantially higher likelihood of experiencing difficulty accessing care, poor communication with their healthcare providers, limited shared decision-making, delayed healthcare delivery, and a lower satisfaction with their care. These differences persisted across patient age, sex, race/-ethnicity, comorbidity burden, and insurance status. Similar findings have been reported showing that patient experience with healthcare providers may be influenced by sociodemographic factors such as race, level of income, and insurance status. 20 While patients with low income have worse clinical outcomes, an understanding of factors underlying these differences remains elusive. Prior studies have variously attributed these differences to limitations in insurance coverage and healthcare-seeking behavior among low-income adults. 21, 22 Although the MEPS data analyzed in this study were collected in 2010 through 2013, prior to the major expansion of insurance coverage nationally that began in 2014 through the Affordable Care Act, comparing healthcare experience by patient income, we find that low-income adults even experience qualitative differences in several aspects of their healthcare experience. Among patients with an established healthcare provider, low-income status is independently associated with a lower access to the healthcare provider, challenges with effective communication, and limited shared decision-making. The National Quality Forum has endorsed a focus on delivering patient-and family-centered care to improve patient outcomes to help patients achieve their individual health goals. 23 Our study suggests that achieving this goal will be particularly challenging in low-income patients without improving the patient-provider interaction for this vulnerable population.
There are likely health system-level, provider-level, and patient-level factors that may be driving these socioeconomic gaps in healthcare experience. At a health system and provider level, lower income adults frequently receive care at hospitals with fewer health resources. 24, 25 While the expansion of insurance coverage gives patients the opportunity to receive clinical care, healthcare systems may not have evolved sufficiently to ensure that quality is maintained. Hospitals that serve low-income communities may have limited resources to invest in expanding the healthcare infrastructure to allow better access to patients. 24, 25 The pay-forperformance initiative that has been endorsed by the centers for Medicare and Medicaid services focuses on providing incentives to providers based on certain quality measures and ratings with the aim of improving healthcare quality and delivery. 26 However, factors such as demographics and socioeconomic status that could influence healthcare rating and medical outcomes may not be accounted for; hence, there is a risk of rewarding healthcare facilities and providers who least need incentives with even more healthcare resources. Other aspects of healthcare experience including patientprovider communication and shared decision-making likely suffer from the same time pressures and efforts to shrink the gap in provider responsiveness between individuals of high and low socioeconomic status may improve patient experience and is likely to impact health outcomes especially among the low-income population. 27 Further, challenges in clinical encounters may stem from limited medical training that focuses on social aspects of healthcare delivery. While physician burnout may also play a role in the observed problems with patient communication, 28 if these play a role in accentuating socioeconomic differences in the healthcare experiences remains unknown.
At a patient level, economically disadvantaged patients represent a vulnerable population that frequently mistrusts both health systems and healthcare providers, suspecting financial motivations underlying suggested therapeutic decisions, and these patients may therefore be primed to experience dissatisfaction with the care they receive. 29 Furthermore, vast sociocultural differences between low-income patients and their affluent physicians may also impede successful communication of risk and treatment strategies, adversely affecting the care experience. 30 Socioeconomic differences in medical literacy may also pose challenges unique to different patient groups.
Alleviating these socioeconomic disparities in healthcare experience is essential to promote good health for all. A multipronged strategy is likely needed to achieve these goals. First, given the local factors that determine access to appropriate transportation services, 31, 32 community-level interventions that specifically focus on low-income individuals may be required. Further, greater use of technology may allow some communities to receive benefits from healthcare services that they may otherwise find challenging. This may include targeted expansion of telemedicine-based care, improving electronic management of patient queries, and streamlining the electronic health records to permit clearer communication with the providers. Eliminating healthcare bureaucracy, which specifically contributes to dissatisfaction with the healthcare delivery system among low-income adults, 33 may also have a positive effect of patient experience. Sensitization of the healthcare providers to the needs and community-specific social challenges may also be useful in bridging the social divide between patients and their providers. Finally, expansion of advanced practice providers and ancillary healthcare infrastructure, along with a focus on improving health literacy and engagement of patients, may play a role in strengthening the patient-provider relationship.
This study has several limitations. MEPS data was collected among non-institutionalized US adults; hence, the results obtained from this study can only be generalized to this population. Although self-reported measures of healthcare experience have been shown to have a high internal validity, the timeliness of the survey could affect participant response; hence, there is a possibility of recall bias. It has also been suggested that having a regular healthcare provider may influence patient satisfaction. 34 We therefore limited our study to individuals who report having a regular healthcare provider. However, further analyses with the inclusion of individuals who did not report having a regular healthcare provider did not change the interpretation of the results (Table e3) . Furthermore, individuals may possess more than one healthcare provider; hence, it was not possible to link a participant's evaluation of their healthcare experience to a specific healthcare provider. Finally, there is no standardized definition for the various metrics used to assess a patient's report on healthcare experience. It is possible that we did not account for some of the factors that comprise patient healthcare experience.
In summary, low-income adults who seek regular clinical care are vulnerable to low satisfaction with their healthcare experience. Targeted policies focusing on improving access and enhancing patient communication, engagement, and satisfaction may be essential to reduce socioeconomic health disparities among vulnerable populations.
